Radiological reasoning: extracranial causes of unilateral decreased brain perfusion.
A 50-year-old man presented with neurologic symptoms and upper extremity claudication associated with exercise. Perfusion MRI of the brain showed delayed time-to-peak in the right cerebral hemisphere, and MR angiography (MRA) of the circle of Willis showed decreased flow-related enhancement in the right internal carotid artery and its branches. Neck MRA showed occlusion of the right innominate (brachiocephalic) artery and retrograde flow in the ipsilateral vertebral artery. On the basis of this clinical scenario, we discuss the radiologic evaluation of unilateral decreased brain perfusion, which, in this case, was due to an occlusion of the innominate artery with resultant innominate steal. In the absence of an explanatory intracranial stenosis, the finding of unilateral decreased cerebral perfusion on MRI or CT mandates evaluation of the aortic arch and cervical arteries to determine a level and cause of occlusion. Severe stenoses may be associated with steal phenomena, which can be diagnosed with MRA or Doppler sonography.